Information on the potential of organic matter for soil fertility is important to an efficiently replenishment of nutrients. In this context, the objective of this work was to evaluate the agronomic performance of millet plants grown in soil fertilized with different rates of organic wastes, through biometric variables. A randomized block experimental design with a 4 × 2 factorial arrangement was used with four replications, consisting of 32 experimental units. The treatments consisted of four organic matter sources (swine manure, sewage sludge, bovine manure, and poultry litter), and two organic matter rates (10 and 20 dm 3 ); 50 dm 3 pots filled with an agricultural soil that is predominant in the region were used. The pots were filled with 80% of soil and 20% of organic matter (10 dm 3 ); and with 60% of soil and 40% of organic matter (20 dm 3 ). Plant height (PH), leaf area (LA), stem diameter (SD), and number of expanded leaves (NL) were evaluated at 20, 40, 60, and 80 days after sowing (DAS); panicle length (PNL), and panicle diameter (PD) were measured at 80 DAS. All biometric variables evaluated indicated that the better organic matter rate for soil fertilization for millet crops is 10 dm 3 . In general, the highest panicle lengths and diameters were found in plants grown in soil with bovine manure.
regarding this crop are still uncommon (Basso et al., 2017) .
In this context, the objective of this work was to evaluate the agronomic performance of millet plants grown in a Latosol fertilized with different sources and rates of organic wastes, through biometric variables.
Materials and Methods
The experiment was conducted in a greenhouse at the Federal Institute of Goiás, Rio Verde county, southwest of the Goiás state, Brazil (17º47′53″ N, 51º55′53″ S, and altitude of 743 m). The soil was characterized as Dystroferric Red Latosol (Oxisol) (Embrapa, 2013) . According to Köppen and Geiger (1928) , the climate of the region is classified as Aw (tropical), with rains from October to May and dry period from June to September. The mean annual temperature varies from 20 to 35 ºC and the rainfalls oscillate between 1,500 and 1,800 mm per year.
A randomized block experimental design with a 4 × 2 factorial arrangement was used with four replications, consisting of 32 experimental units. The treatments consisted of four organic matter sources (swine manure, sewage sludge, bovine manure, and poultry litter), and two organic matter rates (10 and 20 dm 3 ); 50 dm 3 pots filled with an agricultural soil that is predominant in the region were used. The pots were filled with 80% of soil and 20% of organic matter (10 dm 3 ); and with 60% of soil and 40% of organic matter (20 dm 3 ). The soil chemical analysis after the treatments is shown in Table 1 . The soil analysis was performed according to Silva et al. (2009 
cmol c dm Seeds of millet (EMBRAPA BRS 1501) were sowed in April 2016 using ten seeds per pot. Thinning was performed at 15 days after sowing (DAS), leaving the three better developed plants to measure biometric variables.
determine the LA, using the equation LA = LL × LW × 0.75 (Sangoi et al., 2011) . These measurements were performed using a metric ruler. SD was measured near the ground, using a digital caliper with precision of 0.01 mm, and PNL was measured using a metric ruler. Panicle diameter was measured in the central part of each panicle, using a digital caliper with precision of 0.01 mm.
The data of each variable were subjected to analysis of variance using the SISVAR program (Ferreira, 2011) . Significant variables by the F test were submitted to the Tukey's means test at 5% probability for the sources and rates of organic matter.
Results and Discussion
The millet vegetative and reproductive growth was evaluated through their biometric variables, stem diameter (SD), plant height (PH), number of leaves (NL), and leaf area (LA) are important variables to compare fertilization treatments.
The interaction between organic matters sources (OMS) and organic matter rates (OMR) was significant for SD at 20, 40, 60, and 80 DAS ( Table 2 ). OMS had significant isolated effect only at 80 DAS, whereas OMR had significant effect at all evaluation times. Note. 1 Source of variation (SV); degree of freedom (DF); organic matter source (OMS); organic matter rate (OMR); coefficient of variation (CV); days after sowing (DAS); * significant at 5% by the F test; ** significant at 1% by the F test and ns not significant at 5% by the F test. Galbiatti et al. (2011) also reported growth response of pearl millet to biofertilizer application compared to other fertilizers.
The interaction between OMS and OMR was significant for PH at 20, 60, and 80 DAS (Table 2) . OMS had an isolated effect at all evaluation times, and OMR had an isolated effect at 60 and 80 DAS.
The interaction between OMS and OMR was significant for NL at 20, 40, and 60 DAS. OMS and OMR had isolated effects only at 60 DAS. Vital et al. (2015) verified that the different sources of organic fertilization significantly influenced some phytometric variables, an increase in productivity of dry and fresh plant material with the application of organic compost and manure.
The interaction between OMS and OMR was not significant for LA at any evaluation time, which presented significant differences at 20, 40, 60, and 80 DAS due to the OMS, and at 20 and 60 DAS due to the OMR.
SD is important for plant support; the larger the plant diameter, the greater the plant's resistance to lodging (Taiz & Zeiger, 2013) . The highest SD with the OMR of 10 dm 3 during the vegetative and reproductive stages, were found in millet plants in soil with bovine manure (12.70 to 20.39 mm). Plants in soil with the OMR of 20 dm 3 had the highest SD with swine manure (12.80 to 18.20 mm). Plants in soil with the OMR of 10 dm 3 had, in general, the highest SD values; this was probably due to the phytotoxicity caused by excess nutrients applied through the organic matter.
Guimarães Júnior et al. (2009) evaluate agronomic characteristics of three millet genotypes (CMS-1, BRS-1501, and BN-2) using soil fertilization with 350 kg ha -1 of NPK (8-28-16) and topdressing with 100 kg ha -1 of urea, according to soil analysis and the crop requirements (winter millet) and found SD of 13.17 mm (37 DAS), 13.93 mm (52 DAS), 12.80 mm (67 DAS), and 13.56 mm (82 DAS). These results are similar to those found in the present work for millet plants in soil with poultry litter (PL), and sewage sludge (SS) ( Table 3) . Plants in soil with SM, and BM presented higher SD when using SM at OMR of 20 dm 3 (18.20 mm), or BM at OMR of 10 dm 3 (20.39 mm). Note. 1 Means followed by the same lowercase letter in the columns and uppercase letter in the rows do not differ by the Tukey's test at 5% probability. Organic matter source (OMS); organic matter rate (OMR); poultry litter (PL); swine manure (SM); bovine manure (BM); sewage sludge (SS). 
Note.
1 Means followed by the same letter in the treatments do not differ by the Tukey's test at 5% probability. Organic matter source (OMS); poultry litter (PL); swine manure (SM); bovine manure (BM); sewage sludge (SS).
Plants in soil with SM at OMR of 10 dm 3 had the highest PH (2.11 m) ( Table 5 ). Plants in soil with the OMR of 10 dm 3 had the lowest PH when using poultry litter (0.80 m). Plants in soil with the OMR of 20 dm 3 had the highest PH in soil with BM (1.92 m), and the lowest in soil with PL (0.68 m). Plants in soil with BM had the highest PH when using OMR of 20 dm 3 ; the other OMS presented higher PH when using OMR of 10 dm 3 . Guimarães Júnior et al. (2009) Note. 1 Means followed by the same lowercase letter in the columns and uppercase letter in the rows do not differ by the Tukey's test at 5% probability. Organic matter source (OMS); organic matter rate (OMR); poultry litter (PL); swine manure (SM); bovine manure (BM); sewage sludge (SS).
The OMR affected the NL of plants in soil with BM, and SS at 20 DAS. Plants in soil with BM had the highest NL (8.5) when using OMR of 10 dm 3 . No differences in NL were found between OMS with the same OMR ( Note. 1 Means followed by the same lowercase letter in the columns and uppercase letter in the rows do not differ by the Tukey's test at 5% probability. Organic matter source (OMS); organic matter rate (OMR); poultry litter (PL); swine manure (SM); bovine manure (BM); sewage sludge (SS).
The OMR affected the NL of plants in soil with BM at 40 DAS. Plants in soil with the OMR of 10 dm 3 had the highest NL.
Plants in soil with BM had higher NL than those in soil with SS, when using the OMF of 10 dm 3 ; plants grown in soil with SM had higher NL (8.25) than those in soil with BM when using the OMR of 20 dm 3 (Table 6 ).
According Ibrahim et al. (2015) the highest values of plant height (125.61 cm), number of tillers/m (95.56), stem diameter (1.82 cm) and leaf/stem ratio (0.52) were recorded in treatment with 75% N + Microbin + 3 ton fed compost.
The effect of OMR on NL of plants evaluated at 60 DAS was similar to that of plants evaluated at 40 DAS. Plants in soil with SM, and BM at OMR of 10 dm 3 had higher NL than those in soil with LE. Plants in soil with PL, SM, and LE had the higher NL, when using the OMR of 20 dm 3 . Streck et al. (2009) found similar NL at 60 DAS and 80 DAS in millet plants (8.4 leaves per plant) when estimating the base temperature for leaf emergence and the phyllochron of maize using different sowing dates in two years.
Plants in soil with SM (88.65 cm 2 ), and BM (83.58 cm 2 ) had greater leaf areas at 20 DAS than those in soil with PL (67.72). Plants in soil with the OMR of 10 dm 3 had the highest LA (83.06 cm 2 ) at 20 DAS (Table 7) . Plants in soil with SS had similar LA to those of plants in the other treatments. Brito et al. (2011) evaluated the effect of LA on agronomic characters of maize plants and found similar maximum LA to that obtained in the present work, when the leaves were evaluated individually.
The OMS, OMR, and the interaction between OMS and OMR were significant for panicle length and panicle diameter (Table 8) . Note. 1 Source of variation (SV); degree of freedom (DF); organic matter source (OMS); organic matter rate (OMR); coefficient of variation (CV); days after sowing (DAS); * significant at 5% by the F test; ** significant at 1% by the F test and ns not significant at 5% by the F test.
The OMR had no effect on panicle length of plants is soil with BM. Plants in soil with the OMR of 10 dm 3 had higher panicle length than those in soil with the OMR of 20 dm 3 , when using PL (26.38 cm), and SS (27.25 cm) ( Table 9 ). Plants in soil with BM had higher panicle (29.25 cm) length than those in soil with the other OMS when using the OMR of 10 dm 3 . Plants in soil with SM, and BM had higher panicle length (28.50 cm) than those in soil with the other OMS when using the OMR of 20 dm 3 . Crusciol et al. (2011) found sorghum panicle length of 20.2 cm, which was below the lowest value found in the present work for plants in soil with SS (23.75 cm) at OMR of 20 dm 3 . Note. 1 Means followed by the same lowercase letter in the columns and uppercase letter in the rows do not differ by the F-test at 5% probability. Organic matter source (OMS); organic matter rate (OMR); poultry litter (PL); swine manure (SM); bovine manure (BM); sewage sludge (SS).
The OMR were not significant for panicle diameter of plants in soil with SM. Plants in soil with PL, and BM had higher panicle diameter when using the OMR of 10 dm 3 (Table 9) . Azraf-ul-Hag et al. (2007) reported that use of 50% NP+50% poultry manure gave the highest crop yield. Plants in soil with PL (24.72 cm), and BM (25.96 cm) had higher panicle diameter than those in soil with the other OMS when using the OMR of 10 dm 3 . Plants in soil with SS had the highest panicle diameter (23.74 cm), and those in soil with PL had the lowest panicle diameter (20.09 cm) when using the OMR of 20 dm 3 .
Conclusion
Plants grown in soil with bovine manure had best results for stem diameter, plant height, number of leaves, and leaf area.
All biometric variables evaluated indicated that the better organic matter rate for soil fertilization for millet crops is 10 dm 3 .
